The genus Citeromyces Santa Marı! a (1957) was established on the basis of a single species, Citeromyces matritensis Santa Marı! a, which was originally described as Hansenula matritensis Santa Marı! a (1956) . Members of the genus Citeromyces can be characterized morphologically on the basis of the formation of asci that are persistent and contain one roughened spherical ascospore ; they can be characterized chemotaxonomically by having the coenzyme Q-8 system as the major ubiquinone isoprenologue . The original strains of C. matritensis were isolated from fruit that had been preserved in syrup and from gassy condensed milk. C. matritensis has also been documented to occur in a natural habitat, after its isolation from fluxes of the sandalwood tree (Kurtzman, 1998) . Phylogenetic analyses based on partial 18S rRNA and 26S rRNA sequences (Yamada et al., 1993) , complete 18S rDNA sequences (Suzuki & Nakase, 1999) and 26S rDNA D1\D2 domain sequences (Kurtzman & Robnett, 1998) suggested that the genus Citeromyces is monophyletic and distinct from other ascomycetous teleomorphic yeasts. No other species belonging to the genus Citeromyces Santa Marı! a have been recognized since 1957. However, we have isolated two halotolerant (3 M NaCl or 0n8 M LiCl) and osmotolerant (60 % glucose) yeast strains (H130 T and H149) that we have shown to represent a novel species of the genus Citeromyces.
The novel halotolerant yeast strains H130 T and H149 were isolated from dry salted squid and fermented soybeans, respectively, which were collected in the Pichit Province and the Nakornsawan Province of Thailand. Isolation of the strains was carried out by enrichment culture using media consisting of molasses equivalent to 10 % sucrose, 0n05 % (NH % ) # SO % and 5 % NaCl, and of molasses equivalent to 5 % sucrose, Fermentation of carbohydrates :
and 17 % NaCl. Cultures were incubated at 37 mC for 3-7 days. C. matritensis IFO 0954 T , C. matritensis IFO 0651 and C. matritensis IFO 0953 were used as reference strains for the phylogenetic analysis and phenotypic tests. All strains were stored on yeast extract\malt extract (YM) agar slants containing 0n3 % yeast extract, 0n3 % malt extract, 0n5% peptone, 1 % glucose and 1n5 % agar. The phenotypic tests listed in Table 1 were performed using the standard protocols described by Yarrow (1998) ; the effects of osmotic pressure were determined by the ability of strains to grow at high concentrations of sugar (50 % and 60 %, w\w, glucose ; Yarrow, 1998 ). Cation toxicity was tested as follows. Cells taken from a 1-week-old slant culture were suspended in 5 ml sterilized water at a concentration of approximately 10' cells ml −" . One loopful of the cell suspension was inoculated into 5 ml YM broth (pH 6n2) supplemented with NaCl or LiCl at various concentrations. After incubation of the culture at 28 mC for 7 days with shaking the extent of growth was recorded. Examination of ascospores and their preparation for scanning electron microscopy analysis were carried out according to Mikata & Nakase (1997) . Analyses of the 18S rRNA gene sequences were performed as described previously (Yamada et al., 1999) . With regard to the secondary structure of 18S rRNA (Gutell, 1993) , sequence regions whose alignments were questionable (nucleotide positions 148-151, 227-242, 276-280, 491-495, 662-666, 678-681, 704-734, 778-782, 820-821, 1056-1063, 1360-1363, 1370-1372, 1489-1493 and 1689-1712, according to the Saccharomyces cerevisiae numbering system ; James et al., 1997) were not used in the construction of the phylogenetic tree. Gaps and uncertain positions within sequences retrieved from the database (designated n) were also excluded from the phylogenetic analysis. The phylogenetic tree was constructed based on an alignment of 1607 nt of the 18S rRNA gene sequences (1763 nt determined), excluding ambiguously aligned regions. The species used in the phylogenetic analysis and their 18S rDNA sequence DDBJ accession numbers are listed in Fig. 1 .
The quinone systems of the strains were determined by the methods of et al. (1985) . The yeast DNA for the GjC content and DNA-DNA hybridization determinations was extracted and purified by the modified method of Marmur (1961) from cells mashed in ceramic bowls. Nuclear DNA was purified by equilibrium ultracentrifugation in CsCl\ethidium bromide gradients according to the method of Hamamoto & Nakase (1995) , using an ultracentrifuge (Hitachi CS-210) at 400 000 g for 17 h. The DNA GjC content of the strains was determined by HPLC, according to the method of Tamaoka & Komagata (1984) . DNA-DNA hybridization was carried out according to the photobiotinmicroplate method of Ezaki, Hashimoto & Yabuuchi (1989) . Probe DNA was labelled with photobiotin (Forster et al., 1985) . Hybridization was performed at 44 mC in 2iSSC buffer containing 50 % (v\v) formamide on an immunoplate (Nunc). After hybridization, biotinylated DNA was detected quantitatively with peroxidase-streptavidin and the peroxidase substrate 3,3h,5,5h-tetramethylbenzidine by the modified method of Olympia et al. (1995) . The absorbance values for the reaction mixtures were measured at 450 nm (A %&! ) with a Microplate Reader photometer (model 450 ; BioRad) ; levels of DNA relatedness were estimated from these values.
Strains H130 T and H149 displayed characteristics typical for members of the genus Citeromyces, in terms of their cell shape and spore formation (Fig. 2) , except that the pleats observed on the surface of the ascospores in strains H130 T and H149 were bigger than those of C. matritensis IFO 0954 T (Fig. 3) . The novel isolates had Q-8 as their major quinone. Four genera of hemi-ascomycetous yeasts, namely Citeromyces, Clavispora, Pachysolen and Saccharomycopsis, contain Q-8 as their major quinone . Of these genera, only Citeromyces produces one roughened spherical ascospore per ascus. The 18S rRNA gene sequences of strains H130 T and H149 were identical and differed slightly from those of C. matritensis IFO 0954 T , IFO 0651 and IFO 0953, confirming that the novel isolates were members of the genus Citeromyces (Fig. 1) . The growth characteristics of the two novel isolates are compared with those of C. matritensis IFO 0954 T in Table 1 . The two novel strains and C. matritensis were similar, but strains H130 T and H149 formed a ring in the fermentation broth ; other phenotypic characteristics useful in distinguishing the novel isolates from C. matritensis can be found in Table 1 . Especially, the two novel isolates differed from C. matritensis in that they did not assimilate -sorbose as a carbon source, they assimilated -lysine as a nitrogen source and they grew at 37 mC. The effects of osmotic pressure and cation concentration on the growth of strains H130 T and H149 and of C. matritensis IFO 0954 T were also examined. All three strains grew in the presence of 10 % NaCl 5 % glucose, 50 % glucose, 0, 1 and 2 M NaCl and 0 M LiCl. None of the strains grew in the presence of 4 M NaCl or 1n0 M LiCl. Both of the novel strains (H130 T and H149) were able to grow on 60 % glucose, 3 M NaCl, and 0n3, 0n5 and 0n8 M LiCl, but C. GjC mol % 42n1-42n4 41n4-41n9 40n9-41n5 Relative binding (%) with labelled DNA from : 1 100 98n7 1 0 n1 2 9 2 n9 100 19n1 3 1 7 n5 2 2 n0 100 matritensis IFO 0954 T could not grow on any of these substrates. The lithium cation is an analogue of the sodium cation but it shows higher toxicity, and causes growth inhibition at lower concentrations than NaCl, under reduced osmotic effects (Haro et al., 1993 ; Serrano, 1996 ; Ros et al., 1998) . It is not clear whether the growth inhibition seen for the novel isolates and C. matritensis in NaCl broth was derived from the effect of osmotic pressure or from specific sodium cation toxicity at concentrations as high as 2 or 3 M NaCl. In LiCl broth, growth inhibition occurred at concentrations lower than 1 M, suggesting that the growth inhibition seen when the strains were grown in LiCl broth was derived not from the osmotic effect but from the cation toxicity. The novel isolates showed a higher tolerance both to osmotic pressure due to sugar and to cation toxicity than C. matritensis IFO 0954 T . The production of polyol, which is known to be accumulated in the cell as a compatible solute for adjustment to water stresses (Brown, 1978 ; Tokuoka, 1993) , was higher in the novel isolates than in C. matritensis IFO 0954 T (data not shown). The DNA GjC contents of strains H130 T and H149 and of C. matritensis IFO 0954 T can be found in Table 2 . The DNA-relatedness values for the novel strains and C. matritensis (Table 2) support the view that the novel isolates belong to a single species that is distinct from C. matritensis. The D1\D2 sequences of the 26S rRNA genes of the novel isolates differed by 13 substitutions and one gap from those of C. matritensis IFO 0954 T , IFO 0651 and IFO 0953 (data not shown). The electrophoretic karyotypes of the novel isolates were also different from that of C. matritensis IFO 0954 T (data not shown). Accordingly, we propose that strains H130 T and H149 should be classified as a novel species within the genus Citeromyces, for which the name Citeromyces siamensis is proposed. Growth in YM medium : after 3 days at 24 mC, the cells are spherical to ovoid (6n5-7n7i6n7-8n4 µm), appearing singly or in pairs. Budding is multipolar ( Fig. 2A ). Sediment and a ring pellicle are formed on the surface of the fermentation media. Growth on YM agar medium : after 3 days incubation at 25 mC, the streak culture is white to cream in colour, smooth, butyrous with an entire margin. Dalmau plate culture on corn meal agar : after 7 days incubation at 24 mC, pseudohyphae are not formed. Formation of ascospores : vegetative cells are transformed directly into persistent asci containing one spherical to ovoid, roughened ascospore (4n0-4n5i4n3-4n8 µm) ( Figs 2B and 3A, B) . Sporulation is observed on corn meal agar and YM agar after 15 days incubation at 24 mC ; the wellsporulated culture is brown. Phenotypic characteristics of the species are given in Table 1 . Growth on 60 % (w\w) glucose\yeast extract agar and in 0n8 M LiCl\ YM broth are positive. No growth occurs in the presence of 0n01 % cycloheximide. Urease-negative. Diazonium blue B reaction is negative. Production of starch-like substances is negative. The major ubiquinone system is Q-8. The GjC content of the nuclear DNA is 41n4-42n4 mol %, as determined by HPLC. The type strain H130 T (l IFO 11052 T l JCM 11522 T l TISTR 5777 T l CBS 9153 T ) and strain H149 (l IFO 11053 l JCM 11523 l TISTR 5778 l CBS 9152) were isolated from dry salted squid in the Pichit Province, Thailand, and from fermented soy beans in Nakornsawan Province, Thailand, respectively.
